The chemical composition of 27 oil samples of Myrtus communis isolated from leaves collected in three locations in north-eastern Algeria was investigated by GC(RI) and 13 C NMR spectroscopy. Yields ranged between 0.2-1.2% (w/w). The chemical composition of the oils was largely dominated by monoterpene hydrocarbons, with α-pinene (40.5-64.0%), 1,8cineole (10.9-29.1%) and limonene (6.7-8.2%) being the major compounds. In all the samples, 3,3,5,5,8,8-hexamethyl-7oxabicyclo[4.3.0]non-1(6)-ene-2,4-dione was identified (0.8-1.5%). The composition is similar to that reported for myrtle oils from Corsica, Sardinia and Tunisia, but differed from that of Moroccan and Spanish myrtle oils.
Myrtus communis (Myrtaceae) is widespread all around the Mediterranean basin and in the islands. In Algeria, this species is found in the Tell and in the costal regions of Algiers and Constantine, where it is known under the names of rihan or mersin [1] .
Myrtle is known as a medicinal plant for its antihyperglycemic, antiseptic and antiinflammatory activities [2] . In popular medicine, it is used against diseases of the respiratory organs and urinary infections and is recommended for use in the treatment of bronchitis, sinusitis, otitis, diarrhea and hemorrhoids [3] . The plant contains significant amounts of phenolic compounds and the methanolic extracts exhibit antioxidant properties [4] .
The essential oil obtained by steam distillation of aerial parts (leaves and twigs, sometimes flowers and berries), is used both in flavor and fragrance compositions [5] . The leaf oil has been employed for its antimicrobial, tonic and balsamic properties [6] , and is used in culinary, pharmaceutical, therapeutical, industrial and cosmetic fields [7] .
The chemical composition of myrtle essential oil has been extensively investigated and reviewed by Lawrence [8] [9] [10] [11] [12] . According to Chalchat et al. [5] , leaf oils from various origins could be differentiated by their content of α-pinene and divided into two groups: over 50% (Corsica and Tunisia), and under 35% (others). Our group [13] suggested a differentiation based on either the presence of an appreciable amount or the lack of myrtenyl acetate. Whatever, myrtle leaf oil produced all around the Mediterranean and in the islands exhibits a fair degree of chemical variability. Indeed, a few components are characteristic of myrtle essential oil: myrtenyl acetate, cineole, α-pinene, limonene, linalool.
-Myrtenyl acetate-rich oils have been reported in Spain [9] , Portugal [14] and in the Greek island of Zakynthos [4] ;
-Cineole-rich oils were found in Lebanon [12] and Cyprus [15] ;
α-Pinene-rich oils were isolated from leaves of myrtle growing wild in Corsica [5, 13] and Sardinia [12] . Corsican and Sardinian oils were characterized by the lack of myrtenyl acetate;
-Oils containing appreciable amounts of cineole, αpinene, limonene and myrtenyl acetate were found in Yugoslavia [5, 16] , Croatia [17] , Albania [9, 11] and Turkey [11] ;
-Oils containing appreciable amounts of cineole, αpinene and limonene, but without myrtenyl acetate, have been reported in Italy (Liguria and Sardinia) [12, 18] , Turkey [19] and Iran [20] [21] [22] ; NPC Natural Product Communications 2010 Vol. 5 No. 10 1659 -1662 -Finally, a myrtle leaf oil sample from Greece contained linalyl acetate, limonene and α-pinene as main components, but neither myrtenyl acetate nor 1,8cineole were detected [12] .
Concerning North Africa, the composition of both Morrocan and Tunisian myrtle oils has been substantially investigated. All the reported Morrocan oil samples contained α-pinene (up to 25%), cineole (up to 43%) and myrtenyl acetate (up to 42%) as major components. Other compounds, such as linalool (up to 18%) and limonene (up to 12%), were present in appreciable amounts [5, 8, 9, 12] . The composition of some myrtle oils from Tunisia was largely dominated by α-pinene (more than 50%) and cineole (20-25%). [5, 7, 23 ]. 1,8-Cineole (61%) was by far the major component of one other oil sample [12] . Other samples contained various components in appreciable amounts: α-pinene (up to 20.5%), 1,8-cineole (up to 30.1%), linalool (up to 14.4%) and myrtenyl acetate (up to 27.7%), [12, 24] . Little is known about Algerian myrtle leaf oil. Only one study reported on the chemical composition of a single oil sample from central Algeria [25] . The composition (60% identified) was dominated by cineole, limonene and pulegone.
With respect to the very important chemical variability observed for myrtle leaf oil, the aim of the present study was to determine the chemical profile of essential oils isolated from aerial parts (leaves and flowers) of M. communis growing wild in north-eastern Algeria. Yields, calculated on a dry weight basis, varied substantially from location to location, being higher for plants from Khannguet Aoun (0.4-1.2% w/w, samples K1-K10) and Zitouna (0.5-1.2% w/w, samples S1-S10) and lesser for plants from Ain Barbar (0.2-0.7% w/w, samples B1-S7). Analysis was carried out by GC (retention indices on two columns of different polarity) and by 13 C NMR spectroscopy, without isolation of the individual components, following a method developed in our laboratories [26] [27] [28] . Twenty compounds were identified accounting for 97.6-98.0% of the whole composition.
The composition of myrtle leaf oil from north-eastern Algeria ( Table 1) [20] in their detailed analysis of myrtle oil from Iran and only found since this time in Iranian and Turkish myrtle oils [11, 21, 22] .
The composition of myrtle leaf oil isolated from plants growing wild in north-eastern Algeria, largely dominated by α-pinene and 1,8-cineole and characterized by the lack of myrtenyl acetate, is similar to that reported for oils from Corsica [5, 13] , Sardinia [12] and Tunisia [5, 7, 23] . Conversely, it differs from oils from Morocco, Spain, Greece (containing fair amounts of myrtenyl acetate), and Lebanon (dominated by cineole), as well as from oils of the countries around the Mediterranean, which are characterized by the occurrence of appreciable amounts of two or three of the aforementioned components. The composition of our samples differed also from that of the Algerian sample recently reported [26] , which was dominated by cineole (15.8%), limonene (15.7%) and pulegone (5.7%). 
Experimental

Isolation of essential oils:
The essential oils were obtained from each sample by hydrodistillation of leaves and flowers (100g) in a Clevenger-type apparatus for 3 h. Essential oil yields were estimated on the basis of the dry weight of plant material.
Analytical GC: GC analysis was carried out with a Clarus 500 Perkin-Elmer Autosystem apparatus equipped with two flame ionisation detectors (FID), and fused capillary columns (50 m x 0.22 mm i.d., film thickness 0.25 µm), BP-1 (polymethylsiloxane) and BP-20 (polyethylene glycol); carrier gas, helium; linear velocity, 0.8 mL/min. The oven temperature was programmed from 60°C to 220°C at 2°C/min and then held isothermal (20 min). Injector temperature was 250°C (injection mode: split 1/60); detector temperature 250°C. The relative proportions of the essential oil constituents were expressed as percentages obtained by peak area normalization, without using correction factors.
13
C NMR spectroscopy: 13 C NMR spectra were recorded on a Bruker AVANCE 400 Fourier Transform spectrometer operating at 100.13 MHz, equipped with a 5 mm probe, in deuterated chloroform (CDCl 3 ), with all shifts referred to internal tetramethylsilane (TMS). Spectra were recorded with the following parameters: pulse width (PW), 4 µs (flip angle 45°); acquisition time, 2.7 s for 128 K data table with a spectral width (SW) of 24 000 Hz (240 ppm); CPD mode decoupling; digital resolution 0.183 Hz/pt. The number of accumulated scans ranged was 3,000 for each sample (50-60 mg in 0.5 mL of CDCl 3 ).
Identification of individual components:
Identification of the individual components was based: (i) on comparison of their GC retention indices (RI) on apolar and polar columns, determined relative to the retention times of a series of n-alkanes with linear interpolation ('Target Compounds' software of Perkin-Elmer), with those of authentic compounds, and with literature data (compound N°20) [20] (ii) by 13 C NMR spectroscopy following a computerized method developed in our laboratories, using home-made software, by comparison of the chemical shift values of the signal in the oil spectrum with those of reference compounds compiled in a laboratory-built library, and comparison with literature data (compound N°20) [20] ). This method allows identification of individual components of the essential oil in amounts as low as 0.3-0.4%. Seventeen oil samples, out of 27, were submitted for NMR analysis.
